In vitro effect of ethanol on sodium and glucose transport in rabbit renal brush border membrane vesicles.
The effect of ethanol on sodium and glucose transport in rabbit renal brush border membrane vesicles was examined. When membrane vesicles were preincubated in the presence of ethanol the sodium-dependent D-glucose uptake was significantly inhibited. This effect, as suggested by O'Neill et al. (1986) FEBS Lett. 194, 183-188, may be due to a faster collapse of the Na+ gradient. As a matter of fact, the amiloride-insensitive sodium pathway was increased by ethanol in our brush border membrane preparation. However, sodium/D-glucose cotransport was inhibited by ethanol, although to a lesser degree, also in the absence of a sodium gradient. In addition, ethanol inhibited glucose-dependent sodium uptake, suggesting that a direct interaction with the translocator was involved. This conclusion was also supported by kinetic measurements showing a decrease of Vmax and an increase in Km for glucose in membrane vesicles treated with ethanol. Moreover, ethanol influenced the interaction of phlorizin with the cotransporter: uptake experiments performed in the presence of the two inhibitors demonstrated that phlorizin and ethanol behave as not mutually exclusive inhibitors of D-glucose transport. These data indicate that in rabbit renal brush border membranes ethanol not only affects the 'passive pathway', i.e. the sodium permeability, but it also directly interferes with carrier functions.